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iBSIEACT ^ ' , \ ' . 

^ : Tie class of ledia charact-eristicsr which is generic, 

to thei and ubich aay'be of potenti^ally great relevarfce io learnix^g^ 
is the 9ay in which aedia select^ highlight^ stAuctarjer and present 
inforiationr i.e.^ th^.ir nlanga^igf^ss" or syabol /syBteas", How^ if at 

' all^ 'ai>d why do ^yabol systeas,' in general^ dif feifentially relate to 
cajgni1;icn and leatcing? Firsts they address theaselves to different, ' 
aspec?ts of the 'content conveyed through thea. Second^ they are * 
processed, by d^-ferent cognitive systeas 'or apgarati; hqnce^ given^ a 
particul"ar lecr'rne'r and a particular 'task^ soae^.xeguire aqre aental 
'efiort to process than cthets* Thirds ^sy'abol s'ysteas vaxy ^ts^ to the 
cental skills they requite. Finallyr aedia»s syabcl systeas^ iT&icii 
are internalizable and' used as tools of thought,- paa cultivate aental 

• skills. Three functions are attributed to codes that gualify thea as 
skill-cultivators: activating skills, short-circuiting skills, and 

^supplanting skills. If aedia's syabol systeas can indeed affect, or 
.be aade to-:affect, the aastery of aental skills,' then using ^d 
studying aedia as convenient delivery systeas aiss perhaps their 
greatest potentials 'and dangers. ^(VT) . - - . * ^ * i 



♦ Eepfoductions suppliedby EDRS ar^ the best that can be aade '♦ 
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THE "LANGUAGES" _QF MEDIA AND . " * 

THE CULTIVATION OF MENTAL SKILLS^ 

\ ■ ' Gavriel Salomon ' 

Introduction ' * , * * 

"^"^"""""^^""^""^"^ • * ' ' ' 

: Tor 9 couple of years now I have been disturbed by the discrepancy 

between common Iiapressfons of media's potentials and dangers, partly 

supp^orted by masrs copnunication jresearch; and the cmamulative poor yield . • 

of media research in education. There are of course obvious, even trivial 

findings, that show that when an educational program is propelled by a - 

high-powered technology^ say television, then—compared with a failing 

program or system— it makes an e4ucational difference* This is trivial 

because it proves the obvious: Compare an ^eight^cylinder car with a mule, 

the former will always be "better." But what happens when you compare one 

kind of a car with another, equally powerful one? , ^ 

Aff far as research on media is concerned, the answer in Schramm's*^ 
words is that whil^ all m^ia can tea^h very effectively "learning seems to 
be affected more by what is delivered than by the delivery system" (Schramm, 
1977, p. 273). Similar conclusions ate reached by Oetfcinger and Zapol (1971), 
Jamison, Suppes apd Wells (1974), Olson (1974a) and Leif'er (1976). 

This, of course is a rather discouraging' conclusion. While it is 
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true? that rhetoric concerning media has outstripped observed effects J we 

, la^y still feel that media potentially entaft mcfre'^than has met'phe research- 

er*s\|yes.c Indeed, here and there you couid ha^fe heard a few voices in 

the darkness that have repeatedly claimed that there's something wrong, with 

our research assumptions and questioiis (e.g., Knowlton, l?64j Mielke, 19^8; 

Salomon L Snow, 1968; Salbihon, 1974a; 01s6n, 1974a, bK. 

Qne. such claim is that^media are not to be conc-eiv^ of as itiVariant, 

discrete entities. While eit Is appropriate ^^deal wltji a E^iiua as a - 

total, ^invariant system from a sociological, economic or political point 
" ' • * - ^ 

of view, it is inappropriate from education^i-psycho logical ones. A medium' 
P^^ *^es not interact , as an invariant system with learners* aptitudes so 
tb^t^the leaming^of some is faoilitated but not that of others. Neither - 
does a whole mediuaa, Regardless of internal vatiations > make the acquisition 
of some kind of knowledge "better" than another. Rather, something within 
the mediated stimulus, possibly shared Ulso by other media, and perhaps only 
a potentiality to be realized, malces the presented information more 
comprehensible or ^memorized hy some learners in some tasks. ' ^ 

k second ^laim is that media have the ^teotiality of 'packaging,' 
structuring and shaping information ii^ different ways. These ways, howeve?^ 
have little direct relation to tec^ology'<a^hdugh; technology . affords them) 
And assuming, this is the possible — though often overlooksd — case, me^ia can 
hardly be considered as being only alternative routes to the -same fixed 
^nds. \ ^ ' ' , 

If some media, under some conditions, have some unique characteristics, 
then alTBo unique learning outcome^ can%e expected (Salomon, 1974a), First, 
they can serVe diffetent learners/ Secondly, the^f may serve different 



learning tasks^ But most fmportantfy, they toay serve different educational 

ends altogether. Olson (1974a)^ addressed Wmself to this point: 

*'Periiiaps thfe function of the new/media is not 4>rliaarily 
that -of providing laore effectives means for -conveying the 
^ - • kinds* of information evolved in Jthe *last five hundred ' 
years of book or literate culture, but ratber'^that of 
using th(? new medii" as a means of explcgring and representing 
^ our expe^^ence in ways that parallel those involved in that . 
» literate culture. In this sense, media are nOtt to be 
considered exclusively as means to preset ends but 
^ * father as means for reconstruigg those ends in ^be 
light of the media of expression 'and consninication" 
(p. 8). • • . ; ^ 

Considering medians potential characteristics as serving a diversity of new 

ends should force us to overlook their common outcomes, and focus instead 

on the dif f-erent functions' that such cji^act eristics could' serve. 

'i » • ♦ 

. The ever present "non-significant" difference in media ^research 

« • * 

could lead us to dismis,s media insignificant delivery systems, which are 

but over-sized and expensive^ postal services. But findings from mass com- 

munication (e.g., ^Katz, et al. 1974; Comstock, e^ al. JL^78)^ suggest that 

such an approach is unwarranted. Alternatively, we could try to identify 

the very es^ence^ of media, take a* theoretical view at it, and study more 

systematically its unique psychological land educational import. My present 

paper* is an attempt ta outline such an approach. \ 



makes of course a large difference 



The f bcus of interest in media 

• Technology, the very base of media, 
in leamiitg^ alas oi trivial implications. • It is true that television 
broadcasts do not permit on-the-spot interactions between learner and screen 
teacher. Indeed, to the extent that such interactions are necessary for a 
particular Teatner struggling with some domain of content i television will 
be less effective than a lively dlscus*sion. But then, what elsi^ is new? 



An(f wfkl' does this teach us about' the potential uniqueness of the m^iuia? » 

Content is -certainly of ^eat importance in learning. But its^ relation 
to media is qui&e^poor. If , learning g^ometryJLs facilitated by graphic 
representations it is not becaise these can' not be replaced by,. say, verbal 
descriptions. They can, and hence the content of tjhe two' nodes of presentat;ion 
would, by and large, be similar. It is not the ccmtent that /iif f erentiates 
between the two.. Siiailarly, the effects of aggressiye television programs 
cQu^dmot be attributed only to tlieii> contents or easy accessibility. We 
can be Safe in assuning, that holding everything constant and only replacing 
the present^jnodes of presenting such programs with a narrator, would not 
result- in the same learning outcomes. ^ ' % * ' 

My argument is that the^'class of media characteristics which is botb*- 
generic to them and which may be of potentially great relevance %o learning, * * 
is^ the way in which media select, highlight, structure and present information— 
in other words, their "langilages" or -symbol systems. ^ 

For the ^afce of br^ity I will not* dwell on the large question of what 
.sjrmbol systems are^oif how the symbol systems of the media differentiate 
between them, 'jior on how they relate to the symbol .systems of religion, 
'myth or tl>^ subconscious. The interested reader may find some illtjminating • 
discus/ions in the writings of Cassirer, Sus^an -Lanier, Goodman, Eisner and* 
others. It woulcf be enough for the development ,of by case to unde):stand 
symbol systems as sets of elements, such as words or musical notes^tbat 
are interrelated' within each system by syntactical tules or conventions, 
and are usef in specifiable ways in relation to fields of reference (Gardner, 
1977). Thusv the table of chemical elements together with the laws of 
chemical conbinatiou, mathematics, visual art, music^ language, film^, etc. 



are all symbol s:^stems (Perkins & Leondar/ 1977) *. • * * " 

* ' - * • 

Some symbol systems, such as*langiaage or pictorial renderings ^re more 
eleaentary, or primary, tharr others. Most of the symbol- systems" we encounter- 
in* jaaps, books, ,poc1cet calculators or television— have been derived, from the 
cjore primary ones, thus they- often share coding elements: con^et film 
and painting^both sharing non-notational dense characteristic 3, ori geo^phic 
laaps and statistical Si^all Space Analyses. ^ 

Technology often plays a vital role in developing n^w syzabol systems 
or'—oore often — new ^:raifainations and blends of "old" .symbol systems. Film 
started out as photographed theater bat as its technology -dtveleped, new 
modes of expression and cormupication could Se develop^. These entail 

r' ' '-^ , ' 

coding elements ranging from th^ ,zooming'cameta to 'the "spatializing of 
"time" (for a recent detailed anaflysis of f ilia's languages" see Kj^rup,- 1977) . 
Thus, while technology has, as pB hav^ argued, only trivial direct effects 
on learning, whatever important contribution it may have is through the 
symbol systems and their blends^ that it affprds. 

Before further developing my case let me point but that I do -not wish 
to equate a medium with ax^y symbol syst^ (h^ce, the medium, is not the 
message . . nor to ignore the* simple fact that a medium entails more 
. than modes of presentation. My point is Chat from among the many -classes 
of a^rtributes that characterize a ^m^ium. Its symbol systems may -be the"^ most 

important (but also as yet the most ignored) one.* ^ 

- * -f ^ • . •* 

Implied herd is the assumption that a medium has at its disposal 
numerous^ s3^ol systems but that some of them (or their combinations), are . 
more, generic to the medium than others. (Television c6uld .broadpast printed 
material but that would not constitute a proper use of what is available to 
it.) Any instaAce o'f medium use can entail more or caft. entail fewer coding 



^ elements that uaiquely and gejietically characterize it, Hencfe the great 
variation within a seJiium, • In what fpllows, however,^!, try to focus on 
the Qore unique*^ coding elements of ©edia which I treat as potentially^ 
available tp them, rather than as invariant constantly— present ones* * 
Thxis, whep Gombrich (1974) wr.ites that through language one can inform of 
future, -past or present conditional,* but logically verifiable evfents, he 
speaks of the potential of language. Obviously, not all linguistic 
^s^atenents capitalize on this potentiality (see also Olson, 1977a on the 

dif f erehce between text and utterance) . * 

\ * ' • ' • ■ ' ' . ' 

Three premises underly the examination of communication media ^ terms 

of their symbol syst^. First, "media are cultural apparati for gathering, 

' I . ' ' ' ( 

storing, and conveying information, feelings and' experiences in repre- 

sentational forms. Representation, as distinguished from "ran" experience, 

is always coded within some symbol system, whether it is a verbal .statement. 

' of fact pr/a work of visual art. Writes Susan Langer (1967): • 

"As literal language owes its great •intellectaalizing 
power and i&s usefulness for communication to the • . 

relative simplicity of Jts logical structure, so the ' ' . 
non^discursive structure of artistic presentation 
\ prevents art from ev^r being a symbolisfii which can be' - * 

manipulated by general rules to make significant • 
compositioifB, but at the same time is the secret of 
its^ great potentiality. It^ elements are' all creaty^d^. 
^ appearances which reflect the patterns of our ^ \ * 

organic and emotional tensions so oaten^vely that ' 
people are not even aware of 'speaking figuratively when 
^ ' " they speak of "space tensions," the "tension" between 

two dance partners, or 4*ven between two unrelated events 
in a poetic work^ (p. 104) • * , • 

Secondly, media's symbol systems are comple:fly related to cognition* 

in ways which are not too clearly explicated. DfeFleur and, Ball-Rokeach , 

(1975) conceive of communication^ as the "isomorphism between the internal 

responses • (meanings) to a given set of symbols on the part of both sender 



^ 7 * % ^ 

. and receiver" (p/ 1^6), As Anatol Rapoport wVites: * 

"Symbolism is not something that* happens jto man <as 
conditioning happens to^a dog). Symbolisui is- something' ^ 
' n^n does . It embodies^ the entire gamut of -man's mental . v 
life. . It is the mode' of his mental lifeT (1965, p. 99)>. 

Sinfie qpgnition involves activities of knovd.cg, organizing, transforming 

and using knowledge,' and as these are accomplished through internal symbolic 

representations, the examination of the relations bBtwe^n* symbol syatems 

arid cognition become^ inescapable.^ Finally, learning is a cogal^ive^^ 

process. Lt is mediated by Jcnovledge' and experience thkt is already 

coded through the symbol systems of media. We learn as Stoddard has 

coimaented, Twk from, what we are doing, 6ut from thinking about what we're ' 

doing. Olpon (197Q) similarly, argues that a child ^does not internalize 

actions, is Piaget claims. Rather he internalizes! the information' 

(of ten;a]Aready coded) that the actions yield, ^n this way, then, media 'fe 

symbol sj stems, cognitive processes, ^nd learning appear to be interrelated 

•in impordant ways. Jhe focus qf this paper is on thes^ interreratiorfs 

and some of their potentialities. * 

While these premises may make great sense, we would still need to ask 

whether differences among symbol systems (whether generic to media or not) 

are correlated with differences of information processing and learning. 

Da symbol systems piay-^ differential role 'in cognition and learning? ' 



ans piray-^ 



W^ could easily fall into the trap of translating an observable 
distinction into an assumed psychological difference A similar issue was 
raised by Edward Sapir, and^latet on by Brown (1958) with reference to 
onomatopeic words, that is — words that are linguistically distinctive by- 
their phonetic-symbolism. (^*g. , battle, the buzz of the bee)* , Only after 



evidencfe was marshalled to show that such words have uijiversal psychological^ 
correlates (they comfeunicete meaning^ even to a person who 4oesn't^^aiow the 
specific language)c--could the oneWtopeic class of words be acceptecf as • 
"naking a difference." " " ' 

' * There are a few recent lines of research in which some structural 
characteristics of. a medium ^usually television) are identified and their 
relations,hips to. cognition and .learning inve8tigated'*(e.g. > Atkirv & Wood,^ 
197$; Singer, Towfer, Singer & Biggs, 1977; Tannenbaum & Zillman, 1975; 
Huston-Stein & Wright, 1977). Scattered research ^on other media, also points . 
to differences in comprehension and, l^rning which can be attributed to the , 
structural elements of m^ia, sUch as maps (Salmon, 1968'; Feldman-, 1970), 
pictures , (for summary s^ Pressley, ' 1977) , ^or paintings (Gardner^ 1972) 

Thus, there is some empirical evidence 'to suggest that components of 
media* symbol system^ relate to cognition in a. number of ways. Indeed, . this . 
is agre^ upon, even' taken for granted, by philosophers (e.g., Langer, X942; 
Goodman, • 1968), aestheticiatxs (e.g. / Gombrich, 1974), historians 1of 

technolbgy and science (e.g*, Ferguson, 1977) and art educators - 

r ' / ♦ 

Eisner, 1978) . ^ ' ^ . • . 

But the assumption that the symbol systems of media play a Significant 
role in cognitioji is ncrt commonly agreed upon by cognitive ^ychologlsts. 
Some cognitive psychologists either ignore it {e.g», Neisser, 1976) or - 
reject the notion* altK)gether^(e.g. , Norman & Rumelhart, 1975). Similarly, 
research dotie within the Piagetian tradition^ sidesteps the question of 
communication's symbol systems. As that line of Research focuses on 
universal achievements, which are not related to any specif fc environmental 
situation and medium, other dev^lo|pexits which may be, .more specifically 
culture-medium-, and technology-bound are left out (Peldman,^ 1^8). Piagetiatt 



research deals with the dpvfelopment ol only one mode of cognition— that/ V 

which figures in ipgico-rational "reasoning and the operations, speci^i^d'^ 

' ' ' ' ' " ^ . " , ' ' y 

hy ?iaget bear tipon the manipulation of real , objects that lead to the ""'^ 

.. -J ' 
internalization of the opdrationa. flence. tfife manipulation of the ' 

•-'Cultural, ^ymboiic .fenvironjaent is feft oUt (Olson, 1973). 

The case is somewhat different with recent developments in psychor - 

linguistics. Muck Research on. the cognitive aspects of language has baen . i 

guided by the overall assumption that there is ^ lawful correspondence 

* ... ^ " 

between the syntactic structure of "language and cognitive processes. 

Syntactically different sentences are said to undergo, certain transformational 

procedures in order to arrive at common deep structures where meaning -is 

then given to them. Much empirical .support was given to the hypotheses 

derived from this theory (e.g;^' Miller L McKean, 1974; Savin & Petchonock, 

1965) to ^demonstrate the psychological reality of iSaguistic transformational 

rules. ► However, later empirical evidence and certain 'logical inconsistencies^ 

in the arguments no longer provide unequivpcal support for this hypotiiesis* 

For instance, not all passive sentences require more processing time than 

active oli.esi As pointed out by Bow/er in reference to story comprehension 

(1977). ^d by,,^Q^ers with respect to sentence comprehension (e.g., Winograd, 

1972) semantic features, rather tfian syntactic, are major carriers of ^ 

information. Heric^ there is little point/in studying the .syntactic,* symbolic 

structures of language. Olson, Cl977a) aygues that in *effec/t there are large 

differences between oral speech ("uttera^c^") and writteti ^anguage ("text")*^ 

Whereas meaning Is tp be found* in the interaction between se^tence and user 

in utterances, it can be found in the stlructure of the sentences themselves 

in texts^ This distinction suggests tha^ atterance and text- are^both 

I ; - ' ' ^ • , 

structurally and psychologically somewhat different, symbol systems. It also' 



suggests a possible resolution of the. cpnflict between the syntactic and 
semantici orientations in contemporary psycbolinguistips, A 

. ■ - • ' • . 

Thei^e is aitother important' relationship between language and^ 
cognitl.on: It is. the issue of^ language^ and thought : Grossly oversimplified, 
the issue concerns the questioa of whether language becomes a ^ tool <^f thought 
• (Vygotzy, 1962; Luria, 19J4), or whether it reflects thought and develops in 
correiatipn with it (e.g., Cajrol, 1974). Since this question is of central' 
importance to us i*'will deal with it itHmoTe defcaii\ater on.' 

Note' that research in psycholinguistics is generally . resfric'fced to 
£Ae. symbol system. jKough much can be learned from' it about the cognitive 
aspects or one sjrmbol system, we- are still left with the question as to* 

' V 

how, if at all, and Why do symbol,,sys'tems in general differentially relate 
to ^rognition and learning. I turn therefore to k theoretical examination of 

tkiis overall question. This will lead me to a number of temporary propo- 

i - ' - • " ' * * . 

sjftions and hypotheses, followed b^ 'empirical studies. . 

. Aspects of content ' . • , * » * 

In a little known American short story a seeing person tries to explain 
to a .blind person what; "red" is.' "Red," he says, "is soft, it**s warm.." 
"Ohl" says the blind person, "You mean that, red-is velvet.1" The attempt 
^o explain the concept "red" turned *into ^ frustrating experience. Somehow, 
something'^ in the qyfality of that color (or, in effect, any color) could not ^ 
be successfull3r- rendered verbally. The lingyistic symbol system can be 
quite accurate in ruling' out alternatives — "Giv^ me the thirS red object 

. ., > / ; . 

with the blue -tover wKich is three inches to your right." But it fails to 

■ ■ r ' ' ' ■■ ■ - . - 

render the critical qualities of a /color. . . ' , ^ t 

In a rfecent studyX conducted by Meringoff (1978) children were either * 



V .__ ^_ ^ 



read a story or exposed to the identical ^tpry told and dramatized over 
television. • When asked to retell* the sto^ry,, children of the", television 

. group elicited better- recall. of stoi^y actions * (most 'pf which havfe bftfen ^een 
on the screen) vhile children frop the bobk-story group^^^^aore upon . > 

-verbal information provided \^thin, the ^toryN^r^ based j(BBSPs^ 

knowledge. Although these findings appear to be? tjuite simple, they high- 

- » - ■ . - . ' 

li^ht a very important difference between symbol sy^i^^ s^ Different' symbol 

^3^tems address themselves to different aspects erf-the natpt^^^or symbolic ' 

world, and present these while excluding others* "A caricatqristic^.^>iclorial 

depicfcioi> of a political figilre renders some qualities which are also ^ 

rendered by a photograph of hisi bat each<ri^ them also renders unique 

aspects (PerldLns, 1973). Heider and Olivier (1972), studied the coda1)ility 

of colors across languages, and' concluded that visual memory plays' an 

Important rd^s^ recognizing colors* They interpreted the results to mean 

that yisual* memory is^more appropriate for the' specific attributes o/ cc^ors 

and is less affected by the distortions and biases imposed by language* 

This^ then, leads me to the fi:gst proposition: gymbol systems differ frdm 

^ach other as to the aspects of events, ideas ^nd phenomena wliich they can 

^ - * * . ' i 

choose Co irepr^ent and th.e ones, they leave otit . 

This doe^hot mean, however, that the sjrmbol systems of iiedia'^re 
mutxially exclusive* in terms of what they can refeder* A medium' "spreads" 
over a number .ol^. instances, "but it will, have a central tendency which 
* represents its most generic cases* It follows that "neighboring". instances * 
within a medium anS across media can render more similar aspects of the world, 
i.e.,, pore similar pontents, than more distal media* Thas, e.g^, film and 
television can render more similar ^aspects of content than,- say-,^ film and . 
maps. 'Stiil, even in our.latfter exa^ipi^ there i/ill be overlaps of the . ' 



•I • 

contejits. which can be presented 'by the two .media. 



, Cognitive^ representations ^ * _ • . \ ^ 

^ ' \ J* ' ' • ' " '1 • * * 

• • Overlap of rendered contents'd/es not imply equal quality of rendition 
' ; ; ♦ ' * ^ ^ * 

".Daily experience tells us that some, symbol syst^s.are betted suite d to 

• ^ " . -1 / • . • ^ . ' ' ' ~ ' ^ 

carry particulaf contents than others. The motorist, being unsatisfied ' 

^wlth^d verbal de^c3;iption, asks for another Symbol system, a map", which he 
, feejs serves better the purpose of -guiding his drlying/ A small child will 
misuse the medium of drawing when asfc^ to represent a .collision betweeen . 
. two cars, and use the pencil and paper to symbolically re-enact the 
process. Drawing, for him, is a relatively poo? medi^ through which to 
expreas'^the quality of movement. Indeed, the intuitive. experience that 
some media can bett^ represent^ some contents than others was very much at 
the base of the many intermedin compatisons^' 

But, what does it mean that one 'medium is "better 'able" to represent 

^ some aspects of content than another? If one medium- has the means to r^pre- 

» 

sent a particular aspect while another does not, l:hen the angweris self- 
evidentfiP Pictures cannot inform us of conditional events or caused* as ^ 
they do not eritarfl-^n their symbol system any logical connections, equivalent 
to "if>" "nevertheless," "because," "br ,"not." Similarly, graphs are better 
capable of rendeiring mathematical relations between variables than, say 
music, because the latter does not entail' in its symbol system any code 
which handles such relations. 




> There are, however, media, that have the symbolic c^apa^ili£y of rendering 
qualities that other media can ^Iso represent* Films try sometimes to capture 
^th€ content of a novel and a verbal direction is given to a motorii|tt>^^in the 
t absence of a'mzip. The "roots" df a family can 'be verbally denser ib6d or 
presented via, a "family/ tree," and students In schools .ar^ asked to enact 

■14. -t ■ ■■ ■ 



^ ah event, they ha^^ read. .But why do we get ^he feeling that all symbol . 
i ^ '^^^ * * * ^ 

isysteas, even wheii representing the samfe content, are not equally well suited, 

^to communicate that co][itent? ' , ' * . 

One way' to answer tMs^question- is by looking at the "res'emblance" 

between ^the pre8enl:ed and Jthe represented.. ,^e could argue that a symbol ^ 

system that "resembles" more tjie' referent, or copiefs it more accurately,, can 

"better" convey it. Gombtich (1974) suggests/that pictures should be 

ranked according to the "amount of information about the prototype that 

^hey encode," • Gardner, Howard and 'Perkins (1970 * claim that "the information 

a symbol conveys is taken to be the >Droperties' 61 the referent that can' be 

infferred from the sygBjol." This in turn implie^f 'the existence of . "Imitative" 

informing, as whence j^roperty of the symbol implies the very same property 

of its referent." • ' " . ' • 

However, "resemblance" is an ambiguous term. There, are different ways 

of "resemblance*" Moreover, many of the events and entities' to be represented 

* * , 4 

by a symbol system are either symbolic themselves, or have no physical 
dimensions to which a symbol can be fesembl-ad. *Can the word "freedom" be 
said to resem&le t'o k larger or smaller extent 'the 'quality of life to which 
it" refers? In what wa^s dbea. the. table of cliemical elements resemble the 
piemen ts more (or less) ^than' their verbal description? And why do the 
subjects in the Jones (1966) experlioent have difficulty complying with 

the lastr:uction "Mark the numbers 3, 4, 7, and 8," than \d.th ."Mark all the , 
number^ except 3, 5, 6"? Jt cannot be said that the^ former instructions 
"better resemble^tl^e referent" thajdt the latter. Pictures are usually ^ 

better re m c g n b ered, on the average, than words. But this would be the cas 
also with pictures of unicorns or demons^ although tiiey neither "resemble" 



their j-eferent^,' mj? has any of* the tested subjects ever seen such objects. 
Last, If a symfiol system "better" communicates st>me content because its 
symbols resemble^ tj^e'refere^t more closely, then no large cultural-age- or 



individual-differences ought to be found in the, ease or accuracy of 
perceiving a, message. 'St^ll, thB research* literature is filled \^k(h studies 
that show^sucK differences^ (e.5. , Olson, 1970; Cole^& Scribn^r, 1974; 
Croxib^ch S Snow, 1977) . The presence of such observed differences *tn the 
-perceptitetx aijd. interpretation of coded messages clearly suggests that the 
fnfonaajtion to be detracted is not "in". the stimuli, replicaqing the, same , ' 
, kind of information that is available in tjie ""ambii&iit optic arrays of an 
brdioary environment" *(J.' Gibson, 1971). Because if it were, no such* 
differences -c^yid have been found. • * 

Hote that und^tlyhing the notion of "resemblance" lies the concep^oh 
of the syE^bol user as an active encoder or interpreter. Gardner et al. 
(1974^, GomBrich <19?4) aria Goodmah (196^) speak in effect about the relations 
between a symbol and one*s expectations . Much depends, even with pictures 
that seem to "resend^le" the^r reefer en ts -(let alone language) on the mental 



schemata one brings bear uppn the stimulus. Anderson, Reynolds, Schallert 
and Goetz (1977) provide evidence to show how one*s participation in a 
special interest gfoup affects' his/her schemata that-are .used in. interpreting 
prose. The' same is the^case witli pictoriaj material (Deregowski, 196^ 
Heisser, 1976). '4 . . ' ' , ' ! 

As there is no one way that the world really looks, or is, there can .be 
no question of "tesemfelirig" it. in a. 'better" or' "poorer" way. Rather one ^ 
can speak of the correspottdence between how an aspect of the world is 

.presented and the Vchemata into w^ic^h It is to" be assimilated . In other 

* , /- "* ' ■» » 

Vords, the f ac^r. that makes on^mode of presentation "better"^ than another, 



is the correspondence between the presented 'coded message, and the »ode^ ' • 

in whith it could best .be internally represented and processed. To anticipate 

• / < 

my aijguments, the closer the correspondence between the way, say^ a Spatial 
content 1^ presAted and the mode in which one mentally processes spatial " • 
Isifonnationjthe less mental* '^translation?* and elaboration is needed* and the 
**better** the communication* Let us elaborate on this contention. 

There are rScent attempts tcr show that all^ln<;oming informatioa, regard- 

< • ' ♦ \ . 

lea ^^of format and symbol system*, is processed in a uni-modal fashion (e.g*. 



Pylyshyn, 1973; Palmer, '19^7; Rosenberg & Imon, 1977). .Th^ proposed model 
for information processing is quite par simo^iious , as JLt. pdstulates that 
.there^te son^ mental represe^^U^p^l system ("propositions") ."which is. well j 
suxted to the kinds of bpera^^^ons that are performed upon it" (Norman & . / 
Rumelhart, , 1975) « But a parsimonious model may attribute very non-par si- 
igoaidus operations to human bein^^ 

The empirical evidence seems ta weigh however-mojre heavily in favor of 
a conception of a dual , even Eailtiple representational system (e*g., Kosslyn 
&^^erantz, 1977; Metzler & Shepard, 1974). Atteifipts to explain the dif- 
ferential effects of p'ictures and w^tds on memory in terms of internal 
verbalization (Rohwer^L97d) ,^^thus postulating a uni-modal system for 
internal representation, received less empirical support than dual-oodality 
conceptions (Pressley, 1977j. The conception of human cognition ttiat eme^geg 
postulates the existence of a verbal' representational system, an "pnalog" 
or "parallel" system, and pasaibly additional systems as well (Kiijtch^ i.97/>* - 
The study of human intellfgepce (e.g. , Snow, 19J8) offers ^ditional support* 
to this conception, showing, that different types pf problems 'are "served" by 
different aptitudes. ' . ' ' • . * 
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Neuropsychological evidence, although not unambiguous, Supports the 



general contention £hat different symbolic modes of information InpuU are 

processed in different parts of t^B, bratn (e.g.; Gardner, 1974) • ^tfyth 

, maturity, -cross-modal associations in the brain allow increased conQjinations 
I - ' ' / . 

between ^Incoming modalities. It ^Is neveifthere^ss tbe' case that thk left 

hemisphere seems to play a ipajor part in the processing of linguistic, 

discrete symbol* systaos, while the right hemisphere is more ac/ive 'In - ' 

/ • " 

processing dense figural ones (Sazzaniga, 1974; Gardner, 19710. A recent 

' ' ' * / • * ' 

&tudy by Gardner (unpublished) has shown that people with iLlt hemispheric 

damage read logos as pictures, Vhile others with right he^/ispheric damage 

'read them as notational symbols or words*. - 

. ^It becomes evident that different kinds of coded contents are processed 

by different systefes, so to speak, of our cognit:^g:e aiiparatus. From here < 

follows my second proposition ^hart different symbolLt modalities of Information 

Input are, initially at least, handled by dif fet en y parts, or systems of 



our cogniti^^a 



/apparatus . This would be the case ffven when two messages, 

i> ' / * 

* diff erentljr'coded, attempt to present the same cantent* But if t4ie incoming 

messages make intlal contact and are initially processed by different cognitive 

/ * 

'part^, systems or schemata, then It follows th/t different "anticipatory . 

V ' 

schemata" are brought to bear on. thei. Thes^ schemata, although not totally 
mutually .♦exclusive, differ in what they entafii '{stored information) and in 
-what ^information pick-up they -det ermine (Naisser, 1976); ^ 



Amount of mental elaboration requlri 

As the evidence I have ^ cited yabove Aiends to indicate, our internal 
systems seem to specialize in hailing /different ^Inds of coded information 
We do not have to postulate any/absolp^e correspondence^ between th^^ymbol^ 
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systems used^^in comiinication anS>tifose^^^lt=^^e in thinking <but^e 

Will examine this possibility later on) . Suffice it to*^1SSl 

atili'Pomerantz do (1977), that internal representations maj vary As widely 

as external (communicational) ones, with ea)*h being efficient for certain 

tasks and cpntents. Metzler and Shepard (1974) point out with reference to 

the internal system in which the spatial manipulation takes place*, that • 

"the crucial retmirement is-fthat the internal representation 
or process corre^Ksnd to the external object or its 
transformation by virtue of a relation that is merely one-to- - ' 
one—not a relatio/ of concrete structural resesablance" (p. 147). 




Brooks (1967, 19&8) asked, subjects to '^^conside^ a set o^^'*^!^ 

intersecting streets -with which you are familiar ..." ,%hen al^epies 

specific spatial i)robleiiis was presented to thea. The sub^eets founds 

laore difficult to check their answers off a piece of paper jthan t6 report 

the answers aloud, indicating that to imagine looking at something makes 

it difficult to look at soriething else. In othef words, checking answers, 

off a piece of paper forced the subjWts to deal with a symbol system* which 

addressed itself to an internal* representation already "occupied" with ,the 

of ^limuli. Huttelocher (1973) points out the consistency with 

which people report converting verbally- presented spatial problems Into 

spatial modes of internal representations. All of this seems to sugge^ 

that there can be'different degrees, so tb speak, of correspondence between 

the incoming mode'of a presentatiea and the mode in which the content, so ' 

$ 

coded, is to processed and stored. It follows that when there is a poor 
match, between the modes of presentdi and internally represented infofmation 
additional "translations," conversions or elaborations are utilized . 

There is evidenCsnr©^how 4:hat the amount (and . the nature) of mental 
elaboration has much to do wi,th the correspondence, .or match) between the 
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conmmnicational and internal representation, . Kosch (1977) no%ed thj con- 
sistefcy of people's ratings of particular category membership ("robins" - • 
'1)irds") according to their "typicality," ' She argues that there is a 
prototype bird— and €his is what people have in their minds when they use 
t^he--word "bird;" Ih studies of vei^ification times it was thus found that . 

the ftore closely a word came to its stored prototjrpe, the qu^ker it was 

I • 
verified. In a study by Pressley. and Levin (1977) second- and ^th-graders* 

» » ' - ' • ' 

leapied a list of paired-associate words which was presented at either a 

slow or iast rate. They were either it^tructed to generate interactive ^ 

images or not instructed to do so. The list entailed either high- imagery 

or low- imagery words. Second grad€p:s benefited from the imagery instructicui 

when the pace of presentation was slow, or — \ftder the rapid pace *c oik! it ion — 

only with higji-lmagery pairs. Imagery instructions facilitated laming as 

they led the childreq, to translate the pairs from one mode to another. 

K 

But as this process takes time, such instructions ^could facilitate learning 
only when enough time was provided. ' v 

. Research on the comprehension of syntactically different sentences 
sho^fs a similar pattern: They often need to be transformed from one structure 
intQ another and 'this take time and mental effoj^ (e.g.. Savin h Perchonock 

). The amount of mental elaboration required by a sentence depends to 
a degree, on the "distance** Ijetween the presented surface structure of the ' 
sentence and its. internal representation arrfved atj (Olson & Filby, 1972). 

The comprehension of a text is, however, also aided by the geneAtiofci 
of Imfegery-like meanings, and this requires additional elaborations. Thus, 
when children ^ho learn prose are *givi^n ready-made pictures to accompany it. 



thei/lr leat:^ing Improves. This is particularly the case with smaller children 
or those who iisu^ly learn prose poorly '(e.g. /-Guttman* Levin & PresSley, 1977) 

If imagery is 'indeed required for pros6 learning (see also Singer, 1978) 

' - ?* ' 

ani if smaller chdLldren have difficulties generating the images, then providing 

them with ready-made ones short-circuits , or cfrcumvents , that 4)roceBs ' 

and thus facilitates learning by saving the learner additional elaborations. 

In other words, the st^ructural options available in a symbol system can put 

a heavier. or lighter burden on the receiver of an instructional message, 

depending on the correspondence between the presented and the receiver's 

schemata. Writes Kintscll (1977):^ . ' 

i **Novels or movies are- easier when the natural order« of ' 

I vevents is maintained than when they are full of flashbacks • . * 



and reversals*, but sinQe the latter invite deeper 
processirij 
(p. 315). 



processing they -are mpte interesting to read or watch" ^ 



In studies on cbmprehension, Filienbana <19?1, 1974) asked subjects / 

^ ^ • ' - " . ^ 

to paraphrase sentencSBS,,soae of which were "perversa" — ^'*Don't print that , or 

I won't sue you."^Over 60% of the. subjects '"hormalized* the pervjerse ; \ 

sentence — "If you print that, P'^ll sue^you."" He concluded thkt the - 

principle of sensible discourse- blinds the subjects to perverf'e infopnatlon, * 

As each symbol system has some und.erlying' generic characteristics (e*g., ( 

non^notationalit]^, density) w^^may therefore generalize the case by postulating 

our third proposition that otTier things being equal, different symbol systems 

address |:hemselves to different parts of our cognitive apparatus and require 

different amounts qf mental elaboration . The hypothesis follows that a medium 

such as television, whose principal symbol system is* pictorial, may address , 

itiself 'to the viep^r's liod^linguistic meYital system. And as muchr meaning 

depends on the viewer's images, the medium can be $aid to short-circuit th^* 
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process of imagery-geueratioiTand thus be ^*better*^ (i.e., easier ) than, s 
print. Little wonder that it" is of ten -preferred over print. ' 

But the giDount of mental elaboration to be performed is npt determined 
^ ooiy by the nature of the sjrmbol system. Three m^ jor classes of vfriablesj 
contribute to this: cognitive developme'nt, individual differences of skill 
mastery *and" processing preferences, and the perceilved requirements of the 
task t0 he per|Qnaed. The latter factor deserves jsome elaboration.^ 

First, tifexe are different levels, or "depths'* of processing information. 

It is quite obvious that one*s quick glance at a painting, aimed perhaps only 

• / 

at id^tifying the depicted object,' iiT' it requires less mental elaboration 
than, say, studying its style and mode of depiction. Similarly, studying a 
list of _5air^ associates in a rote manner, require/ leas effort than attempting 
to generate sentences aor images that dlnterrelate the meidjers of each pair. 

Craik and Lockhart (1972) have postulate the existence of levels of < 
processing, suggesting fo^ instance that more elaborate ("deeper") 'analyses 
lead to befter retention of learned material. The progre&ive levels extend 
fr<»a- shallow (concerned with th^'^j^si^l nature of a stimnlus, its surlcace 
appearance) to deep procesiad''^Z^mantil analysis) . Meaning is given at each 




such' level of analysis, orftprocessin^ In two rel^t^ dh^dies.Bobrow and 
Bower (1969) finipd that eu5>^ects directed to look for misspelled woxTtis or to 
repeat sentences, apj)arently processed the verbal material at shallower 
levels and were sutsequeatly less able to recall either the woxids or . 
sentences, than subjects 'who s^ task required processing at the level of 
meaning. , . ' 

Kintsch (1977) argues that the metaphor pf "depth" of processing may 
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be misleading* Indeed, If Information Is. translated from pn& mode -(say 
verbai) into another (^slial) — the notion of "depth" may be wrong. But 
this does not change the essence of the argument: There can be more or 
less processing of a coded message- depending on one*s percepti9n of the" 
task. "-^^ . ' . ^ 

Secondly," t^Jiere is no one interMl njode into which coSed messages . 
need to be translSt^ai. The kind of internal rjepj:es^tation one ends up 
•having is partly r^La^ted to the kind of task he/she is to perform on it. 
Subjects?*' in. one of my studies were required upon seeing a film, to either 
generate alternative hypotheses ajjout its plot or to notice, maiJy details,. 
The liypbtheses generators, tr^nsfated the filmic messages into internal* 
verbal propositions, as could be witnessed by a high correlation with verbal 
ability. 'Not so the detail-watchers. Relying on imagery seemed to be mi^cj^. 
more appropriate for it^hem. As also th6 film was pictorial — they needed to 
invest much less men t^ effort* . - ' 

On the basis of problem solving studies, Olson and Bttiner ^1574) argue* 
that^'*information which was coded appropriately for- purposes of recall Vas, 
as a cteS^quence, coded inappropriately for purposes of solving a problem" 
(p. 127). Hence 'the conclusion that "knowledge is dependent on or is 
limited by the piirposes ^or which it was acquired" (p. 127). 

I can now ^orrect cJur previous' propositi6n by -suggesting that — 
relative to one^s cogni tive mak e-up (includ-ing' cognitive growth and £ndi- 
vidual differences) and to the task.-to ^e performed — different symbul systems 
require diff^ent amounts of mental elaboifation. 

Why then does one symbol system appear, to be "better' than another foi; 
' the communication of some content? It should be evident by now that "better'^ 



nbans— mentally easier. Hence, the reason why the' subjects of Ji?nes* (1966) 
had mote difficulty wit^h nhe negatively stated .verbal Instructions was that • 
• ±t required .more, mental trausformatdons'from surface to deep struAure. On 
the other hand, the comprehension of sientences became easier for the subjects 
of Graf and Torrey (1966) because sentence cohstitutents were identified 
-for them ,' thus saving them mental effort, * . # 

One symbol ^system communicates "better" than another not because of* 
the existence o^any resemblance between the presented and its referent 
(should such a referent exist at all). Rather it is because — one ^symbpX 
system, w hen compared with another, \^n present the tnf ormatirdn in better. 
ct)rre6p^ ondence to— or isomorphism with— the mode of internal representation 
which a person (with a given cogtiitive makg-up and task) can best utilized 
Thus, it follows that the closer the resemblance, or isomorphism, the. easier • 
it is for the learner • ' - * ^ * 

\ 

^ Pictures, or for that matter any medium^ do hot communicate "better" 
than-,*^ say, verbal ^descriptions as a general rule .^ Nor do they communicate 
better (tihen thajr do) becaus^ they are more "similar" or isomorphic to the 
rendered content; llather, pictures can communicate better to the extent 
that the symbolic codes they use come closer to, or are more isomorphic with', 
the internal representation which the learner ought to generate, given his 

co^itive make-up and the requirements of the ta^k. The same could be true \ 

^ ' \ 

for words or sentences. To the extent thgt one needs verbal mediation to 

• ' . ■ ■ . ■ . ' " ' I 

solve a problem, or to depict a picture, a ready-made verbal presentation - 
would', "save" him/her some mental elaborations and hence will be "better,^ 
i.e., mentally easier, presentation. The less that person is capable of 
producing the needed internal vei^lalization — the. more would a verbal 



presentation facilitate his/her performance. Siiail^ly, mthem5ticaf ' 
relations between variables arb better connnunicatefd through graphs than 
through a Verbal sequence, because jsl' graph more' ci^oseiy^r responds to the 



-Internal representation of these r^l^itionships ^hich the learner should 

- - ~ /. ' ' ^ . ' . ' • ^ ^ ' 

generate- . / , / ^ ^ ^ ^ - . , ^* 

* I \ """^ / * - _ » 

A number pf new hypotheses can be derived trom oiir consfderatljon of 

th6 psychological and^^instruct;ion^r differences between symbol systems/ 

- ' , .'5^ * ^ ' ' • 

For Instance, television's'; greaf^appeal can be 'exj5lained i-n ferms of the 

relative ease of prdcessitig that its primary symbol system all5w5 when one 

is .free^ to define the taslf-requiTei^ents of home televiewing. As some of * 

its messages address, directly the nocHlinguistic internal systems, thus 

saving the y^ng viewer cross-modal elaborations, the iseSsages yield 

relatively satisfactory information with "little effort . ^The next hypothesis , 

then coyld be 'that ^bung viewers would tend to show reluctance to deal witli 

the more mentally* tfemaiiding codes ai the medium (i.e., prefer entertainment 

over educational programs), and t^evision in geneJal over„ say, reading. 

May this not be 'related to recent declines in SAT scbres (see Wiley, 1976)? 



A similar hypothesis, based on the rapid pacfe of TV*s scenes has been advanced 
"by 'Singer (1978). Simll^Iy^we could hypothesize that the use of a mediinn 
such as television could facilitate learning to the extent t^at itjs pictorial, 
symbolic components are used to shcxrt-circuit critical mental elaborations 
which learners ^ve difficultiea carrying out on their own. • * * * 

The differential utilization of. mental skills * 

The propositions fhat different symbol systems render dflfferent aspects 
of content, .that they may address themselves to different parts of our 
cognitive apparatus, and fhat — for some learners under some task conditions — 
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possibly requ^.re varying degrees of mental elaboration, does not exfeust 

^ ' ' ' ^ * > * 

- the range of pos^l3 ccmnec^ioQ^ between ^them and cognition. One may. ask 

r ' i ^ * . 

whether two different symbol systems (attempting to convey the same- c(?ntent 

to the same person for identicsil pui-pt)ses> would require the same sets* of 

mental skills for' the extraction and processing of the information. In . 

light of what we have argued this far, the answer appears to be simple * * 

enough. A§ 41fferently coded information is dealt witli. by different parts 

- of oup'^^itive apparatus, and is elaborated* upon in different ways until 

. it is translated into the person *s preferred modes, also different mental 

operations, 'or ^skill?, are- utilized. . 
t 

Such an . approach is taken by Perkins and Leondar (1977) who state that 

"symbol systems are neither better nor^ wor5e but are simply different as 

the degree of notationality varies and as they differ in style of infor- 

mation processing they require of the .maker or reader" (p^ 9). Also, 

■Eisnfer (1978), pisoa (1974b), and Gross (1974) make a similar claim. 

Yet, one could raise the question whether the^utilization of mental 

skills isolated to th^ symbolic, struttural Attributes of a presentation,.* 

or to its specific semantic nature. Do" two diffeirent stories When verbally 

told require*lnore similar mental skills than one of the two wljten <:on5)ared 

' with a visual rendering of, the same content? , ^ , 

Oversimpli^ing.a bit an intriguing dispute in cognition and in . 

psycholinguisticsj we may say tihat the*^ answer depends on one's theoretical 

leanings. It follows fr^ the information-processing, uni-mod«al approach to 

cftgnltJLon (e.g. Pylyshyn, 1973; Norman &' Jlume3Lhart, 1974; Sternberg, 1977) 

' * ' . " — * * 

that as s3nnbol-systems ^o not really play a differential, cefitral xple in 

processing* and storage, that only the specific semantic meanings of messages 
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are to be considered. Hence, whatever is decoded, traftsl^ted and analv^^a^ 
is then turned' into^^'^ptopositions that map upon a seman^^^^work which ' 
.gives it meaning. A somewhat, different answer follows from the 5<ial- ^ 
jsystem (e.g., Pavio, 1971) and multiple-system ^Ce-g. , Kintsch, 1977) 
api^roach^s to cognition. As information* can be processed and stored in 
more thag one yay, its, surface nature. Including its symbolic 'qualities, ) 
should play an Important role in de.teip^lning how it £s to be processed. 

'A parallel 'dispute can be found in psycholinguistics. Away from 
ChoTa3ki*s theory of -generational grammar, which strongly , emphasizes syntax, 
there is presently a growing int^rest^ in, the semantj^ -nature of sentences. 
This shift deempha^tees the * structural, syntactic nature of sentences as. 
carriers of 'meaning. The argument reasons that >e.ince. the lis tetier^s 
goal is to determine bow each sentence was meant to be utilized,' she/he 
focuses on content words and their meaning^ (e.g., Fodoif, 1975; 5chank,* 
1972; Winograd, 1972). 

'^''Nas is oft^n the case with such disputes, the answer may entail' 
elements from both sides. Our case seems to parallel the contemporary 
integration of two traditional rivals — behaviorism and, cognitivism — iitto 
one working modellfutili«ed in psychotherapy (Mahoney, 1977). In the present 
case this would mean tha^both syntactical as well^as semantic information 

play important rples in comprehension* . . . 

•* * » • * 

Clark & *Clark (1977} propose fourt^^ strategies of i^iferrlng meaning 

from languages seven of which are syntactic and seven semantic. They 
pbsjiyilate that listeners rel^ on flexible cqmblnat^ions of these strategies, 
iifc^ drder to comprehend a sentence, thus, they claim, every sentence has two 
levels of structure—its surface structure (roughly equivalent to the 
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* , syntactical nature of ^langua^e) and an underlying representation of • ' 

" ^leatjings, (interrelated propositions) • Apparently one has to deal with 
\ ^ ^Qth > in sp^aldUg and' in listening* ' ^ - . 

Beyer (1970) hai argued that since comprehension is goal-directed, 
the listener (we might^dd — also the perceiver of other symbol systems) 
uses specific strategies 'to get to meaiiing. But the listener, according 
' to Sever , performs syntactic analyses only when necessary for comprehension , ' 

Kintsch (1977) makes a similar point, extending the^argument to novels and 
- -films^ and/Gombrich (1974) does the same with reference/ tp pictures. 

It seems then, that the question is Tiot whether only syntax 'or only 
semantics play^role.. ^ther, it is a question o^ wften , and under.-/ 
^ what conditions does the syntactic, symbolic nature of a system play a . 
^ .significant role in comprehension. There is iittie doubt that tt vdoes 

play a role under some, (interna^ and external) conditions and for some purposes. 
This is exemplified in a study; by Strohner and Nelson (1974). Children were 
asked to interpret four sentences: * . ^ , 

. ^ The cat chased the mouse * * \ * ^ 

4 The mouse was chased by the cat. 

-The mouse chased the cat. , • ' ' ^ . ' 

The cat was chased by the mouse. . - - 

• ■ - ^ ' ' \ * * • . * ' 

\ ' Two and three-year old children interpil^ted ^11 four iseutendes in the same 

\ " , > ' ' . . ' > ' . ' • 

\ way — ^the cat chased the mouse. The aiithoiTs ^ontluded that these ehU-dtren 

I were Using semantic information t** in^ke sense and ignored sjrntactic information. 
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By age four- and five-yc**rs the children interpreted all four sentences 

* • 
correctly, apparently aJ)JLe to consider syntactic information as well as 

'semantic. - 

A coded message biases the info^ation relative to the way one would 

most conveniently represent that information internally. Thus, the larger 
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; the bias-t^ .ore do we ne^ to "transfon." the code fro. its ^ten^al code 
to an intemal,^e coavenient one.^ When- ther^ is good co^^respondeuce - 
b.l;wee, the. two', as^sarved by Olso; .nd Fllby (1972); the syntactic ar 
. symbolic structure of a .essagV.an be .ore or less i^Hored. But whea ' 
■ ^e.deviati.. Of external frei i/ternal code is large, the codp (or syntax, 

if you wlU) needs to be transformed in the service nf .^ o^,,^, ^.r^r... 
* ■ Sii.ce' symbolic ,odes differ as to .the .ays they deviate fro. Intatnal 
repr^entatiops,- they require differe;t a^u,^. an^ different l^nds of ' ' 
mental elaboration. That is, different .ental .V^/.^ed 
Thi^ conclusion is in agre^ent with Olson and Bruner's argument (19^) 
that while means of instruction, converge^.o the fcn'ovledge they^ com^ey, ' 
they differ with respe^ to the. skills theTrequ^e, ' 
: -Let me narrow the/discussion down to two. hyfn theses. First, other 
■things being equ-^l, different codes require different skills in the service ^ 
of knowledge acquisitio;. Secbnd,-the acquisitibn of knowledge fr«m a coded 
^ssage will, depend, on^tie ^.stery of code-specific skills 'to "the extent that-' 
tne code deviates froB, one's way of internally representing the infonaation' 
for the given task. ^ *, - * * 

An experi.ent : 'Cohen and I carried out a study to test these^ptfTheses 
(Salomon & Coh^,, 1977). We decided to'tfake.a conservative rou^Z^us 
not, to compare symbol systems or m.dia, but rather-coding .elements UitMn ' 
one symfiol system, that of television. He had one .television fiLn shot in 
five versions: E^>h version strongly emphasi^ another code.' close-ups • 
and long shots, ^oob-ins and.'out, logical g^p^ / ^ fragmented space, and a ' 
"neutral" version which was as straightforward and common as ^pos.ible. "^he . 
cbntent^ actors, scenery etc! were idei^ticai in all ve^ioris.; Israeli-f if th- • ' 



graders,* 44 in^eec,h^ group, were our subjecte. They were all pretexted on a ' 

.•battery of mental sICLll test^ .whose 'validity and reliability was exaained 

independently*. After viewing^ the film iit either version, we ppst tested 

f ' • , 

the children' on two knowledge aaquisitit>n tests pertaining to either the 

de^dls or. the 'Overall plot-line of the film. • • ' ' ' 

' / The resul'Cs confirmed out hypotheses. First, ^ knowledge acquisition ' 
depended, on previous sjcill mastery, but ,the nature of the contributing skills 
differed ftom version to version, along expected lines Thus, for instance, 
the skill of relying parts to wholes ^correlated '; 67, with knowledge ^ 
acquisition -in 't^e close-up-lbng-shot version, but no more than .22 to .39 
in the other versix>ns^ Similarly, visual memory correlated .41 with knowledge 
acquisition in the logics-gaps version, but between .18 and -.15 in, the other 
versions.. Thus, ft^^^efied evident that even within one symbol system, with 
content held constant s ^different coding elements require different skills 
"in the service of knowledge acquisition. ^ 

Second,* there were two findiilgs that qualify this conclusion in accordance 
with our secxmd bypdtheies^ KnoKledge* acquisition from our "neutral" version 
did not depend ^on the m%stery of any one of the measured' skills. Indeed,' 
we assximed that ver6ipx> to be coimnoa enough to code the information in vays 
that more or less corresponded to our subjects* internal reps:<*sentations. 
This, as we »found,*^eemed to be ^he caa^o* 

Even more in teres tina is the comparison between the close-upland the zo^ 
version. Th^e two versions were absolutely identical but for one thing: 
^e close-up version, left a gap ))etween each long-shot and a close-up, thus 
it was likely tt> activate the skill of relating parts to wholes, while in the 
pther version fcliis gap was bridged for the subjects t^hrough the zoom operation. 
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i/^ I ^ Indeed, th^ pertinent skill, correlated .67 with^knowledge acquisition in 

• the former version, but only (n^.) ^n the l^ter. 
, • • « » ♦ ' 

•ThuB^ we find that a code can execute for tEe learner the very saiae • t 

• ' ' ' * . J 
mental operation another code calls upon. The former, we might say, overtly J 

^^pplants an operation (in our case — relates parts-to-.wholes' for the^viewer) 

and hence makes mastery of the related .skill quite tmnecessary^ Relative to • 

. . a code ttet activates a 'skill (i^e., cal^s.upon it to transform the^ode), ' 

the supplanting code does that for the" leader. By doing so, it seess t5o 

compensate for the poor mastery of the- skill, as experienced by some learners. 

• . Moreover, tb the extent that the code overtly supplants (or siinulates) the 

necessary skill, it makes external and internal representations correspoivi 

to each other quite well, - ^ - * 

. * » ' . • 

^^^*J5 Some extensions ; If cddes within a symbol system, when sufficiently 

' , - * * * , ^ ♦ * 

emphasieed, call iipon different mental skills, It would be reasonable to ^ 

• * 
expect differ^t symbol sygjiems which are* utilized by the media, to dif- 
ferentiate -amojig confit^Tfefe^^nfL of^jpi^qiHr^ skills ^en more. S^ae of the 
^ , ATI stiudies (d.g., Koran,"] Snow & McDonald, 1971 r Marantz & DowlaBy^^ ) 
bear thdLs xnit.l Thus, otir findings tend to agree wlth 6lson*s claj^ Cl974b) 

^- that^ *'in*m^iated experience, or instruction, the content of the medjCcBa relates 

*^ ■ ' . 

to the knowledge acquired while . . . the'cpde in which the message^ is. repre- 

sented is relatt d to the skills . . . that are called' upon" (Olson, 1974b, 
p. 21). * ' ■ • * • « 

- * ' But n6te>€lfat while the same general'tule may apply whether music is 

compared with, lay, poetry or a zoom-in with a close--up in ^Im, itVpuld be 
unreasonable tol claim that skills of the same Etagnitude are involv^I More 
likely, the sizje of the symbol un^f involved <e»g, , cartography vs, contour 
. * lines) will be ipelated to the genjerality of tfte, skills called upon. As 

^ : ^ ' ' ^ ^ 



larger sTinbol xmixts arelinvolved, moife general abilities, or skills ar^ called 

fot and. when smaller unats are Involved, more specific skills are enyloyed. 

This, then, implies fwf hierarchies — one for syinbol sysfeas, .ranging from 

whole system? to' specific codes, and one for abil,lties, ranging from gteeral 

^ability (say, G) to highly specific aptitude. These tHj^lerarchies can be 

argued to paiaXlel eich other , although we would hesitate to pos^late a 

perfect^j^tch betweep the two. 

Crystallized, ability (Gd) laay J>e relevant to sost acts of schooling 

in our culture, as it i;e£I^cts skillful use of past eacperience in that 

situation (Snow, 1278, in prep.)-' But spatial skills laay be relevant only 

when mental rdt^ticpis or other $uch transfortnations are needed (Cronbach. 
- f 

Snow, 1977). Slaiiarly, the cluster of skills Identified as "filci literacy"^ 
(Worth, 1968) taay be needed when the filmic^ syiabol system is involved to 
enable learning from filns (Snow, 1963), but one*s skill in spatial recon- 
struction is relevant only when space is fragmented \xi films, as our experiment 

shows* , . . 

Snow (1978) offers an organizational schese of abilities' and aptitudes, 
based on recenp analyses of' large quantities of data. According to Snow, * 
human abilities can be arranged froa central (e^g.. Letter Series) to peri- 
pheral Ce.g. , Film Memory) in a Eadex-lUce fashion* The continuum from peri- 
pheral to central regions of abilities implies,, among other thingis, the process- 
ing of increasingly mare complex information, and a parallel increase in depth 
of cognitive processing. Most l2q)ortm|tly, tlie proposed continuum is. 
paralleled by environmental requirements. ' Drawing .-upon Feldman's proposed 
continuum (1978) of achievement domains that ranges from th? universal (e.g.. 
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conservation) through the cultural (e*g.> reading) ^> jx) the unique (e.g., 

palnttng^^ Snow proposes a similar continuum of environments . These range from 

the universal through the cultural and disciplinary, to the' personal, according 

to the abilities and skills that they require ^ and (as we shall see next) 

• also cultivate . - / ' , 

y This, then, results in a two dimensional model 'in which the interaction 

between environments and cental competencies interact. Note, that a diagonal 

band is implied by this scheme— starting with the^ interaction of universal 

/ • ' i ^ 

environments with universal achievement on one side and gradually, moving 

^ ^ *» _ ' . - 

to the other comer wHere highly specific environmental el^j^nts interact with 

specific mental skills. Thus, for example, schooiing, as Sctibuer h Cole 

(1973) show, uses a wide range of intellectual tools cofvering a variety of 

tasks and contents. But the specific netholi of discovery .learning, when, 

used in schools, taps more specific abilities or .competencies that are 

applicable to a narrower range of events '(Egan h Greenrf, 1S73) . ' ^ 

Media, and the symbol systems they make use of, seem to belong to the 

cultural region of this scheme, while specific coding elensents within symbol 

syst«as would be placed somewhat closer to the other, more specific end. 

Thus, it follows that while all (sayX television shows tap some relatively 

general skills, partly shared also by other dense symbol systems, the commer- 

cial interruption taps more specific slcllls, and the zoom calls for even 

sfJecific ones. The reason, ^as we have suggested earlier is that a coding 

element — ^jjj^ther iconicity in general or a specific style in art — requires 

skill to transform it from surface po deep intex;nal stprcture. The '^size" or 

magnitude of genei^ality pf the skill involved will thi» depend to an extent 

on the size o£ the coding. iinlt. ' 



^ j - . ' • . 

* * * 

The Cultivation of skills - ^ 
; 

The proposition that different symbol, systems of media call for different 
mental sUlls leads to- still another liiiplication: 'skills which aife called 
upon and successfully utilized xasf also be cultivated,. - 

Writes Bruner (1964): • ^ 

"Where representation of the enviromaent is concerned it ^ 
, ^ • • /• ^^^^^ ^^P^ techniques that are learned — and these 

are prec isely ,the techniques that serve to an5)lify our y 
DOtor acts, ouf perceptipn, and bur ratioctnative acti- 
vities" (p. 2; italics added). 

It could be pos,tulated on the basis of cross cultural, /ins tructional, _ 

and cognitive research, that as skills are called upon by symbol systems — ^ 

they c^ also become cultivated. Furthenaore, to the extent that a syobol 

system calls for a laore general skill, one that is higher up oif the skill 

hierarchy disctissed earlier, it nay cultivate a BOre widely transferable skill. 

On the other hand, a highly specific code will activate and cultivate a less 

transferable skill, thus contributing only to "aedia literacy." 

For example, the newly introduced social orders in Central Asia studied 

by Lurla (1974)^ in the 20 's affect skills higher up' the hierarchy thaq. those - 

affected by schooling,- as studied *by Scribner and Cole (1973). Schooling in 

.-.turn affects nore general skills than the on^ developed by the use of the 

abacus (Hatano et al, 1977), which are core general than thbse affected By 

specific Tv codes studied by us. ^ -Note, however, that the same priijciple governs 

all of these, thus ~ to paraphrase Bruner — f unctioa' may cultivate orean. 

* * ^» * . 

\ ' * 
However, there may l?e a far moreiinteresting w^ through which media 

' affect congition:; Bisner (1978), Old[m (1977b), and numerous others speak of 

the tise of syAbole e;^Bt&SiB as tools oKthou^ht ^ analogous perhaps to our use 

'Of language In thought. Such a possibility Is quite reasonable if we assume 

» - ^ / 

as Brown (1965), Bruner (1966), Olson (1977), Shepard et all (1975), Kintch 
(1977) and others do, that there is some isomorphism between communlcational 
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and in^erna^ codes. Here is a personal account given by a Stanford graduate: 

1 am fascinated by how my daydreacilng is Influenced by jaovles. * 
Processes and techniques of presenting events by this Hollywood 
^ symbol system are* peweirfully ffbplanted within my cognitive System. 
^ 1 have observed 3rd person narration, fllashbacks> zooms^ slow 
, motion ^ngpbasis of action, audience vlwlng, "tisie trippings" 

rertakes, "voice of , conscience, " ,taulti-personald,t:y dialogue^., 
background nmsic, and sacy other laovie ©enas of expression In / 

head^^ I fear that there is very little otdgjnal style td*^ 
xay daydifeanidg^ It is all Influenced by celluloidf • • ' Ihere 
are exenes w^fbre I aia clfinblTig -steps to address a large audiepce 
and television shots In slow laotlon symbolize the slow and hafd * 
Toad to this point in liy career. Thfere are zooia-ins to sigtl fi- 
cant others and f l^hbacks to significant laoaents* . . 

^ The .whole idea may 6ound to you as* coaing straight out of Whorf Thla * 

possibility is exasiined soiaewhere else (Solomon, 1979> In prep*) and is parjtly 

rejected. I t^J^Lnk that the possibility of using Bedlams codes In thinking is 

Dore akin to Schleslnger's account of the interplay between cognitive develop- 

Eent and linguistic input (Schlesinger, 1977) . according to which: , ' 

"After he has constructed a ©ap of the woifld through his extra- 
linguistic experience,^ the child utilises linguistic input to 
draw In the borders betweep adjoining categories* Kow we ^ 
suggest that linguistic input ©ay also be responsible for con-, 
structing certain parts of the csap itslef" (p. ). - 

The same, claims Schlesinger, applies to the interpretation of the world 

by the -Seveloplng child. . ~ 

' But note that the language that figures in thought (if thJLs is to be our 

best example) jcomes froo the outside world of comnnmication. How then is it 

transfonaed from a consaunicational sysbol system into an internal one? I think 

that Vygotzlqr's (1962) and l^ter Luria's (1974)* accounts of internalized speech 

can, serve us weU. Still, the promising analogy between language and other 

symbol syst^ns may badly mlfiflead us. For language is acqiiired and possibly 

^In^mallzed through active ^interactions withy, a language cocssmnlty. But_few, 

If aiiy children at all^ Interact with others through the symbol systeas of ^ 

nto-llnguistic media . Does this mean that Qodlng elements from the media can- 

not be^in^malized and used as tools of thought? r 



' * ' Let us note that a child appaf^tly does not internalize speeich but rather 

3 ' " 

language. It is not necessarily the activity that counts, (although it strongly 

facilitates the internalization of language)'. No wonder-, therefore, that even 
deaf chiltiren learn t-o use I'&nguage in their thinking (Furth, .). Thus, if 
'it is language, the symbol system, that ultimately serves cognitive functions, 
then vby not other symbol systgms as well? « 
; / Observational learning appears to be a possible' oechanisja through 'which 
coTsnmicational-scoding elements can -become internalized. This possibility lias 
been suggested in studies of linguistic observational learning (e.g..Blooa, 
Hood and Lighbower, 1974); Brown, 1976).' This then could answer our question. 

Hot quite^. Lest we oversiiq)lify our case by arguing that all the syid>bl 
.. ■ » , _ , ^ ' - . . ~ . ' 

systeias we encounter through the media can be internalized, we have to at least 
/ ■ . ■ 
show a code would be learned at all'. For a coding element to be used in 

thought^ne^ds'to accomplish a useful-* functi<4 the leamer\ 

One function is to call upon a laental trans foroa'tional sKill in the service-. 

of infomsation extraction. However, this assumes the learner to have already 

sooe inaatery of it. You cannot exercise a skill thaf' isri'^t there* While . 

tivation-by-activation may benefit learners of iqitial fair mastery of the 

relevant skill, it cannot setve the one with initial poor mastery. Moreover, 

this' function (skill activation), 'helpfii as it might be, has little to do 

with the internalization of a code. ^ ' 

Given the assumed possible Isomorphism hetween external and internal codes, 

^ would argue, as I did earlier, that a code can suppl^t a mental operation, 

• i.e., execute overtly an activity "iihat the. learner ought to carry out Inter- 

nally. Indeed, to the extent that a code, can -overtly siimilate an operation 

that the learner shpuld teve — but could not — generate on his/her own,' it 

3 For a discussion of this point see Olson (197CX) chajyter 10, Olson (1973) 
and Olson & Bruner (1^74) ♦ 
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c6ul4 be, learned by observatioa'^and internalized to be used a^ a schematised 
tool of thought* Thus, it would lead one to become capable of ^'dissecting * 
nature or creatixig artifacts in terms of whatever symbol systems one considers 
relevant, useful or interestdLng" (Olson, 1977b, p* 9). ^ 

But only transformatibnai codes, (e.g., zoow\ rotations, atc^), that are 
isomorphous to transformational thought '(Berlyne, 1965) could supplant a mental 
operation;- and this — only when the cognitive gouxjdwork Jias been parpared and 
there's a need for such an operation. What about stat^nlt^ codes (e.g., 
spatial arrangements, category labels, perspective, styles in paintings)? 
Here, as I hav^ argued earlier; a code can short-circuit a process, by providing 
ready-'-made- its 'resultant stationary representation. Thxis', for instance, a 
"family tree" is the result o^ some organizational operations, and a graph — 
the result of interrelating operations. But such a coding element does not 
^ carry the operations out. 

I would submit that while a stationary code can be learned, to be used 
as a mental tool it requires the previous mastery of the skills that could 
generate it internally. One could not learn to think in terms , say, the' 
spatial representations of mapsr unless 'he/she has mastered certain spatial, 
operations that lead to that representation. This, 'I think, is the reason 
why Sinclair-de-Zwart (1967) failed to enhance children's conservation by ' 
^^oviding them with ready-made verbal^rinciples^ but did succeed to enhance 
the developmentally earlier behavior of seriation.^ Similarly, the Kendlers 
could train children to use specific category labels to enhance non-reversal 
shifts, only when prerequisit skills were already mastered. , ^ 

^ I have identified here three possible tm&tXohs of symbolic Qodes that 
could facilitate their acquisition for, mental use. code can activate a 
skill, it can ^hort-circuit' it, or it can overtly supplant it^' Activation 
of skills can cultivate their mastery," but it requires the prior existence 
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ot^ Bome reasonable mastery of the skill. Otherwise there would/be nothing , 
to cultivate. Thus, a skill-activating code could benefit only learners of 
relatively moderate xnaStery of the relevant skill. Short-circuiting, as I 

have argued^, while saving mental effort, cannot teally cultivate 'tie nastery 

X ^ ' ^ * ^ * 

o? a skill, as" it assumes the prior mastery of it. Finally, overt simulation 

can allow a leaimer to internalize the code itself, providexf it supplants a 

needed .operation which the leaftxer does not yet masxer . It would benefit 

maibly those with initial poor mastery of the skill; ~ , ' - 



There are two points to be tioted here. First 



the hypotheses advanced 



above are skeleton hypotheses . They do not enumerate the codes^that function 
in one way or another, as a code's function depends ver^ mlch on the learner's 
cognitive make-up and the demand characteristics«*pe encounters. I could argue 
that some sytabol systems (e.g., in film) have the potential of supplanting 
specific — usually figurative — mental sklll^ and therefore can be aade to 
have skill-cultivating effects, ^ut I cannot attribute a fixed psychological 
function to each^'code and asfeume t^t it accolnplishes it' for all learners 

■• ' \ .... 

> under all coiulitions. • • j - 

Secondly, we should note the relationship between the hypothetical* single 
code with which we have dealt with here, symbol systems, and media. Coding 
• elements cSn be of varying sizes: the zoom-In, the flashback, the editing 
^ style or the nonrnotatbonal character of 'filne in general. . Some coding elements 
are minute, while others are much larger units that entail some of the^^t.^ ^ 
pervasive characters of a symbol system Ce.g*, notationality of musical scores) • 
Yet, the hyi>othetical function which we baye attributed .to coding elements , are 
♦ independent of their sizes. To paraphrase Singer's hypotheses (1978) we could 

argue that the, non-no t a tional, *denpe, nature of television's pictoriaMty 
shart-cii;cuits the processes of generating images* The medium s symbol-system 
provides the images ready«-made and may therefore make young viewers dependent 
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^ on them, without, at the same time, developing their imagery ability. Note** 
that the same logic applies equally tp small as well as large 'coding elements. ' 
Empirical Eyldence .. ^ - • * ' 

Shortage of tline and space prohibits me from describing in any detail the 
series of studies which were carried^ out to test these, and additional hypotheses, 
^^^^^terested readers could find them* described in Salomon (1974, 1974c, 1976, 1977^ 
and 1979, in prep.)> and in Salomon & Cohen (1978)\ ' ^ 

In one^^eries of experimieats we wanted to see whbther. coding elements of. 

^ . * ^ -> 

film or TV can be made to have skill-cultivating effects. This was npt an 

'attempt to show that thdt's the^way codes affect us "naturally." Rather, we 

asked whether such effects are possible at all. In that-sferies we studied the 

cultivation of such skills as cue-attendance,' spatial transformations, field • 

dependency, and dhanging pointfe of view. Rovet (1974) continued this line of * 

work studytog Shepard's spatial rotations. 

The results, by and large, wer^^^onsl^tent. Both skill activating and 

skill supplanting codes led to significant improvements of the fiftbdied mental 

' skills when compared to ^either short-circuiting codes or to controls. As 

expected, Ss with initially fair mastery of the relevant skills benefited from 

codes that activated them. Supplanting skills for them>caused Interference. 

Onjthe other hand, Ss'with poor initial ijastery .bepef tted from supplanting 

cocles hut not from the acti^vating ones. - * , ^ , - 

, I Interestingly eno«gfi7Ht became evident that, filmic supplantation, and 

the observational learning it allows, compete with internal verbal processes. ' 

Thus, verbally inrfLined Ss se^d^to' rely =even more heavily on their verbal 

5 

skills in the face of non-lin^istic supplantation. On the other hand^-leas 
verbally Inclined Ss; learned best frtita supplantation, which ^eemed to compen- ' 
sate them for their poor verbal ability. \ 

These stidies, although of short duration, have shown that coding elements 



• of a symbol system pan be made to cultivate the mastery of mental skills by 

^ ' / 

either actrvatlng or by supplanting them. , ' . ' ' 

It ±8, of course,, an tmresolved issue whet-her skills wei^ indeed culti- 
,r vated. In light of Cole's consoents on Luria's findings (Cole In bis forward 
to Luria, 1974), i^^is possible to interpret our findings as showing' changes 
in the application of previously available skills to new problems. encountered 
in the experimental settings. Such an interpretation woudl suggest that nothing'* 
new "has been added to' the S^' congnitive apparltus. But then,' the cultivation 
of a mental ability ~ expi^essed in its new applications may be exactly ;. 
that. Wrote Luria (1974): » • ' ' 

"The entire complex process, which ''is closely related to' the * 

incorMration of language into the child's pentai life, results 

in -a r&dic^ reorganizition of the thinking ♦ * (p. 11). ' " 

If the coding elements of me<j|Ja*s synibol systems serve "only^* such functions 
then the use of media as m^re transmission systems would look xminteresCing^ and , 
their study as missing the central issuer * * . ' 1 

In a second series of studies we trjled to see whether the coding elements 

— • ( 

of^ television affect mental skills also under "natural" conditions. The* 
first study took place when Sesame Street > with its radically novel codes, was 
shown to (then) television-naive Israeli children, A large scale pre and post 
test design, with a number of intermediate measures of exposure to the program 
was used. Two con^olled experlmenij§L accompanied the field study. Altogether 

about 500 cEildrm. tpdi: part in the study* Generally, our hypotheses 'pertaining 

% ' ' ' ' 5 ' * 

to the progras^'s effects on skills, v^ere upheltSt. Escposure to .the program \ 

(r eme m b er its novelty of -codes and formats as compared to what appeared to ^tbe 

Israeli kids as common contents) T.ed to improved mastery of specific skills 

« 

•5 

which were either called upon or supplanted by the novel' codes. As lit the 



4 ■ - 

Por more specific de t ai l s of the studies see Salpmon (1974c) and RQve^<197^^) 

5 - ' . ' ^ 

F6r more* specific details see Sal^n, (1974b) and Salomon (1976) ^ 
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previous experim^ts,' significant ATI's, as well as interactions with SES.^ * .3, 



eiaerged 

'^te y^re also important age differences* Pregclfoolets Vere less affec- 
ted by the codes than secdnd and thir<i graders. la agreement with Gardner^ s* 
findings (1972) pertaining to style sensativlty in children, KG children were 
math more sub4ect-matter oriented than our grade school children, -the fprraer," 
it appears, felt little discrejjancy between the level ol infc^rmation processing / I 

they aimed at and their inability to transform most of ^:he 'rather demanding / . ' 

' " ' ^ - /./ 

^odes. Thus,- they ?txtrracted, mainly that knowledge (usually in bits and pieces)// 

, * // 
th^t did not nequir^ transforming new codes into internal repr Mentations* // 



I r 
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' exposure 



School children were much more affected* In additi^ the more they wete^ ' 
exposed tp the program, the stronger became the correlatioiis between relevant ' 
3kill nastery^ and knowledge acquisition. But there vere alsa undesirable 
results: Ss who were » experimentally assigned-tir< watch a heavy diet of the 
program -showed a drastic decrease in their wilingness to stick to a non-rWar- 
ding task. Apparently, not only abilities, but preferences as well, can be 
affected by a m€?dium''s symbol system., 

^ In our last , study compared American and Israeli children. He Eea^ned * 

* • • ' ■ 

that .as Americans are the heaviest knpw TV viewers tliey should havel 'other 
things >eing* equal, a significantly better mastery of (only) the TV-related ^ . 
skills than Israe3j|^ children. We als^ reasoned that in both grofips accumulated 
to TV should correlate with the mastery pf these skills. The results, 
by and .large, supported our hypotheses but in \mexpected ways. • ^ 

• Defining *exptJsure" as^one*s attempts' to cope with coded "messages and 
extract 'at least the^siraplest kinds of - information i we developed a measure 



I' 
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This change, vhicji we attributed to the prog?lra*s overall mosaic-like struc- 
ture is in agreeSient vith a similar, finding by Singer, Tower,' Singer & Biggs 
(1977). , , . • ? 
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of "Literate, viewing." To out ^zement we found that. something akin to* . ' 
channel capardity takes place, ^ich limits amount of processed TV messages, 
regardless of amount of viewing time ^ 

• Hore Importantly, we found the Israelis w;^tlv.one channel to watch^ ' 
one set at home, and no color TV -- tq be heavier viewers tljan their 'Americarf . 
counterparts. Apparently, different SQcial settings^ define television watching 

^erently, thu'a^ encouraging childre'n to 4iivest more (or iess) mental effort 
Ijtr'coping with the messages.' Consequenlty, it was 'the Isfaeli sample whose 
, studied menl:al skills were more affected l|Rie medium and correlated higher 
with amount of exposure. When children try 'to cope'with the codes of a- mes- 
sage to gei at more information, their, mental skills can be affected more 
profoundly, . * ^ . ' • 

Tying It All Together X * / 

I did a great jjijustlce to'therfleld and to my , own research by trying to 
sunEDarlEe it all in one paper. I can easily imagine the harassed reader being . 
bombarded by sketchy arguments and hurried through the much too brief dlscrlp-- ' 
tlons of emplrical^§*^les. Let me then'^try^o put all this together ^in a 
relatively concise form. ^ — ^ • 

I have started out^l^th the bol4*tlaim that media research in education 

0 : /' . - . 

has, by and large, run. out of steim. And perhaps for good reason as the over-, 
riding finding was that media p^r -ae have no consistent: differential effects . 
on learning. TKa't" research wafe mainly exploratory, and it served ^ purpose: 
It' taught us to avoid the a-t/heoreti^I and much ^too general questions. A 
. ^ turning point has come and^we can ^ove from exploration to more focused search. 

But focus, I claimed, 6n the most generic class of media attributes, that 

% ' - ^ 

which not only differ^tl^tes among them but also touches theoretical grounds 
' ♦ / ' * ' 

For a more detailed description of this complex study, please sefe Salomon 
1977 and 1979 (in prep.) • , j' * ' 



wiai learning. ^ (Chis class of attributes is media's modes of packaging and 

pfesfentin^inforraati^ their "languages,-" or symbol systems. These, I ' 

thi-vky relate to cognition and to learning more than any other generic attri- 

bute of media. ^ Moreover:, by dealing with media ',s. symbol systems we can^Quch 

base with tfie-'study of the arts, and pSycholinguistics.' / 

In what-Vays, I asked, can media's synisol systente lie related^. to those 
. I- > ' ^ * ^ 

cognitive functions that may interest us as educators? First, they address 

themselves to different aspects of the content conv^ed through them* Second- 

ly, they are prcfcessed by different coqgitive systems or apparati, hence 

given a^particular learner and a particular task — some r^irc more mental 

effort in processing than- others. 

Third, symbol systems vary as to th^ mental skills they require ♦ These 

mental -skills are needed to transform comniunicationally coded messages into - 

internal representations. There are different degrees of correspondence 

^between external and internal codes ^ depending on the person and the task 

tcr be performed. Different amounts of transformationsl^ctivity and quali- 

.tatively^ different kind's of skills are required by symbol systems. This^ I 

suggested, is the case regardless of . the "size" of coding elements/ be it, 

say the alledged lineard^ty of pri^t or a passive sentence, Jn fact^there 

may be two hierarchies - one of coding elemenVs ganging from whole symbol.. 

systems to specific codes, .sand a second, parallel hierarchy, of mental 

abilities, ranging from general to "specific. 

rhaye not mentioned hefe, although the issue begs itself, the topic 

of meaning. Do symbol systems vary only as to the mental ^ills they require, 

but-converge as to the knowledge they specif^, as- claimed by Olson^d Sruner 

(1974^?^ My guess is that this can -i^ideed be the "casfe,^ provided the coded 

messages carry knowledge that ^an be mapped onto a large knowledge base/ 
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We canjassume that the large hody of . stored knowledge has reached the 
person, thrpugh different symbol, systems and has b^en elaborated upon^ pro- 
cessed and transformed by the different^ cognitive systems*. Knowledge we 
:;kaow, do^es* not necessarily stay in the, system in which it was initially 

s * 

' processed,, nor does it stay unAmnecte^d to other, relatfed knowledge. This 
suggests that as we have a wider knowledge base pertaining to some entity » 
the less iaodality (or symbolically) specific i^ is likely to be^ ^To lise 
then Piagetian concepts, as the information can bemore easily assimilated 
into one's schemata without requiring its accomodation, the less would it 
matter bow it is symbolically "dressed.*' 

****** -F 

^ But what when the inching coded information entails very novel informa- 

■% . ' 
tion relative to o^^^s schemata? Generally, it requires greater changes in 

• ^ - 1 

one's schemata, ^nd ntore mental elaboration (Greeno, 1977), much like the / 



'message carried by a ^^bol sy&tem that does not correspond well to' one's 
representational .pysl^. -/ ' ' 

Thus, as motei^^eJaBbration needs to take place, and as symbol-system- 
specific skills are involved, also different meanings ought to be construed 
on the way. Ve can formalize this point by ^proposing that the extent to, which 
differen|e symbol systems yield different meanpii^gs, other things being equal s 
is a function of the novel tja^ the conveyed information . It follows that it 
may not matter miich through what .symbol system 1 acquire infprmation about, 
say, a new experimental design, but it matter^ albt phetfcer I learn ab^Out 
space flights from a picture-film or a lect^tire. , ' , 

Finally^ I Suggested that media's symbol j^s terns can ^cu^tivate. mental 
skills,- perhaps like language that; is intemalizable and used as a toc^l^ of 
^thought; Language acquisition heav4J.y depends on human dnteractioj:i. What 
* about the symbol systems of media?. ^ Th6se, I argued, could be* acquired 
through obarervational/* learning*' • , • / ^ ' 




, , Three functions were attributed to codes to qualify them as skill-culti- 
vators: Activating sMlls, short-circuiting skills and supplanting skills. 
Only the former and the lattei: could be expected t|> cultivate skill in strong 
interaction with individual differences. The exp^iments, field-, andrcr^ss- 
cultural' studies that I *have mentioned, gfene rally supported these expectation 

What does^ all tfiis imply? First, thS researdp findings lend cred£ce^ to 
the overall claim that media ought to be looked at$ through the keyhole of 
their symbol system^. Secondly, both the rationa^ sad the findings suggest 
that there is to media more than meets the eye. Fox if medians symbol systems 

9 

can indeed affect, or bemadeto affect, the mastery of mental skills, th^ 
using and studying media as convenient postal services iaisses perhaps their 
greatest, potentials and dangers. 

What, for Instance, about the possibility that television ciiltivates mental 
skills which are at odds with those required by the print oriented school? 
We know hardly anything about' the former skills. Could they develop at the ' 
expense of school related skills? In addition, if television's symbol systems 
save, so to speak, mental effort by allowing pleasurable extraction of infor- 
mation with little mental' elaboration, what preferences are cultivated by the 
medium? , ' . 

• There are positive aspects* to all this as well, some of which have been 

suggested by Gardner (1977)/ Olson <1977b) and Eisner (1978). But we are only 

* \ * * 
now }>^gliming' to study them. ^ • ^ 



